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ABSTRACT 

- Method of evaluating the vohime ratio of gas to oil (GOR) in the fluids of a well 

during drilling by direct or indirect measurement of the volumes of gas and oil in the 
cuttings. 

The method essentially comprises : 

• determining the volume of gas (Vg) contained in the drilling fluids by measuring a 
ratio between a volume of gas produced and a corresponding volume of drilled rock, 

• determining the volume of oil (Vo) by measuring the total organic carbon (TOC) 
in the drilled rock while taking account of physical characteristics of the drilled rock 
and of the oil under the sur&ce conditions, and 

• determming said volxune ratio (GrOR) by calculating the ratio of the previously 
determined volumes of gas and of oiL 

- The method can be implemented in the field, even on a drilling site, using a Rock- 
Eval type equipment for example. 
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FIELD OF THE INVENTION 

The present invention relates to a method of estimating the volunie ratio of gas to 
oil in the fluids of a well during drilling, which is usually referred to as GOR (gas/oil 
ratio) by oilmen. 

BACKGROUND OF THE INVENTION 

A certain nimiber of service con^janies have been measuring for a long time the gas 
content of mud (mud logging - measurement of the C1-C5 constituents) and some of 
these companies currently develop measuring tools allowing to quantify more precisely 
the gas content of mud, notably for the hydrocarbons of C6-C8 fiactions. 

In exploration as well as in development, when a hydrocarbon-rich level is 
discovered during drilling, it is very important for the operator to know the type of 
fluids present in the formation (oil, gas, condensate, heavy oil, etc.) or, even better, the 
volume ratio of gas to oil in the fluids of a well. This information is currently available 
only by means of formation tests, vMch requires drilling stop and represents a 
considerable cost for the operator. It is therefore clear that an approximation of this 
GOR during drilling would be an important **plus" for the operator because this 
infonnation would allow to better apprehend the economical interest of the potential 
deposit and would lead to a better evaluation of the rest of the drilling operation 
(drilling stop or continuation, absence or start of production tests). 

In the present state of our knowledge, there is no method allowing to know this 
GOR without carrying out formation tests. There are only more or less en^irical 
methods based on molecular ratios of the gases from the drilling mud whose 



2 



interpretation allows, at best, to know if the fluid present in the reservoir is oil, gas or 
heavy oils. 

SUMMARY OF THE INVENTION 

The method acx^ording to the invention allows to evaluate, during drilling, the GOR 
5 in the field, even on the drilling site, by means of direct or indirect measurement of the 
volumes of gas and oil in the cuttings. 

It essentially comprises : 

• determining the volume of gas (Vg) contained in the drilling fluids by measuring a 
ratio between a volume of gas produced and a corresponding volvune of drilled rock, 

10 • determining the volume of oil (Vo) by measuring the total organic carbon (TOC) in 
the drilled rock while taking account of physical characteristics of the drilled rock and 
of the oil under the sur&ce conditions, and 

• determining said volume ratio (GOR) by calculating the ratio of the previously 
determined volumes of gas and of oil. 

15 The ratio of a volume of gas produced at the surfece to the same volume of drilled 

rock is for example evaluated by taking into account the gas concentration of the 
drilling fluids, the flow of circulating drilling fluids, a rate of penetration of the drill bit 
and the diameter of the borehole. 

Other features and advantages of the method according to the invention will be 
20 clear from reading the description hereafter. 
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DETAILED DESCRIPTION 

It may be reminded that the GOR (gas/oU ratio) is defined by the relation GOR = 
Vg/Vo, where Vg and Vo are respectively the volumes of gas and of oil produced at the 
surface under standard conditions. 

5 Determination of Vg 

The volume Vg of gas contained in the drilling mud is estimated from measurements 
of the V/Vr ratio (where V^ is a drilled rock volume) provided by the operator. This 
ratio R of the m^ of gas produced at the surfece per m^ of drilled rock is for example 
evaluated by means of the following information : gas concentration of the mud (in %), 
10 flow of mud (mVmin), rate of penetration of the drill bit (minute/meter) and borehole 
diameter. 

From this value R, we can calculate : 

Vg=R*V,. 

Determination of the volvime of oil V^ 

15 We propose an estimation of the volixme of oil Vo by using measurements 

performed m the field, even on the drilling site, by means of an analysis method and 
tool of Rock-Eval type for example, from cuttings. 

This method, which allows, in the case of a hydrocarbon reservoir, to quantify the 
total organic carbon (TOC) present in a rock sample, is described and implemented for 
20 example in the following patents filed by the applicant : FR-2,722,296 (US-5,843,787), 
FR-2,786,568, FR.2,472,754 (US-4,3 52,673) or US-4,153,415 as regards the Rock-Eval 
technique. 
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This total organic carbon (TOC) expressed in % by weight of carbon in relation to 
the rock allows to evaluate (by considering average densities for the liquid hydrocarbon 
phase and for the rock) the % by volume of hydrocarbons present in an analyzed rock 
sample. 



prevailing at the surface, one may consider that only the Uquid fraction of the reservoir 
fluid is present in the cuttings. The volume of oil Vo is therefore directly determined 
from the Rock-Eval analysis with the relation : 



10 Po is the density of the liquid hydrocarbon at the surfece (generally estimated at 0.8), 

is the rock density estimated using the relation Px = p^ (1 - <|>) + Po where p^ is the 
matrix density (2.8 for a dolomite, 2.71 for a limestone, 2.65 for a sandstone), 
4> is the porosity of the rock, and 

k is the ratio between % by weight of hydrocarbons and % by weight of carbon 
15 (generally estimated at 1.2). 

Evaluation of the GOR 

It is based on the calculation of V/Vo : 
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Considering that the san^le is taken at the pressure and at the tenq>erature 




where 




hence: 



GOR = 



R 
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